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INTERNAL COMBUSTION ENGINE WITH 
BALANCED ROTARY COMBUSTION 

CHAMBER SEPARATE FROM 
RECIPROCATING POWER CYLINDER 

TECHNICAL FIELD 

This invention relates to internal combustion engines and 
more particularly to an internal combustion engine having a 
separate rotary combustion chamber venting into an asso 
ciated reciprocating poWer cylinder. 

BACKGROUND OF THE INVENTION 

Rotary and reciprocating internal combustion engines are 
Well-knoWn in the art. For example, the Wankel rotary 
engine typically comprises a combustion chamber With a 
rotor rotating therein. The rotor is connected to a poWer shaft 
extending outside the combustion chamber. The rotor shape 
is generally triangular and the three triangle apexes ride 
against the inner surface of the compression chamber, cre 
ating three chambers de?ned betWeen the inner surface of 
the compression chamber and the faces of the triangular 
rotor. A proper mixture of fuel and air is injected to the 
chamber at a point Where the chamber volume is the largest. 
As the rotor rotates and the chamber volume decreases, the 
fuel/air mixture is compressed. Ignition is initiated at the 
point of maximum compression, Which is typically at the 
point Where the chamber volume is at a minimum. The rotor 
and combustion chamber design is selected such that the 
force of the expanding gasses due to the ignition of the fuel 
turns the rotor, Which turns the poWer shaft, Which then 
provides poWer Where desired. 

Reciprocating engines typically comprise a plurality of 
stationary discreet combustion cylinders, each of Which 
contains a reciprocating piston. As the piston travels in a ?rst 
(traditionally referred to as the “up”) direction, the cell 
volume in the space betWeen the top of the piston and the 
cylinder decreases until the cylinder reaches the upper limit 
of its travel. Aproper combustible mixture of fuel and air is 
introduced at the time When the piston is at its loWermost 
position. The combustible mixture is compressed as the 
piston travels upWardly and ignition is initiated at the point 
of maximum compression. The ignited combustible mixture 
produces an expanding volume of hot gas that pushes the 
cylinder doWnWardly as it expands. 

Reciprocating engines have further evolved into tWo more 
subcategories, Widely knoWn as tWo-cycle and four-cycle. In 
a tWo-cycle engine the exhausting of the spent hot gases and 
the intake of the combustible mixture occur during the same 
travel of the piston, Whereas in the four-cycle these steps 
occur in tWo distinct travels of the piston. Therefore, the 
tWo-cycle engine provides a poWer stroke every time the 
piston moves to its uppermost position Whereas the four 
cycle engine provides a poWer stroke every other time the 
piston moves to its uppermost position. 

Both types of engines described above may have a 
fundamental limitation in ef?ciency related to the fact that 
because the combustion and expansion volumes are the 
same, the full potential poWer output of the hot combustion 
gas byproducts cannot be recovered. For example, in a 
reciprocating engine having a ten to one compression ratio, 
the combustible mixture undergoes a ten to one compression 
ratio. LikeWise, decompression of the hot exhaust is limited 
to a ten to one volume change, since the compression 
volume is the same as the decompression volume. 
Therefore, the full Work output of the expanding gasses is 
not recaptured, because as soon as the piston reaches the 
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2 
bottom of its travel it starts moving upWardly and pushes 
against the still-expanding hot gas. At this time the exhaust 
port in the cylinder is opened, relieving the pressure and 
alloWing the gas to exhaust. Thus, in standard engines, 
energy is lost both in stopping the gas expansion and in 
Working against the still expanding gasses in the process of 
expelling them. 
US. Pat. No. 5,946,903 (hereinafter “the ’903 Patent), 

granted to the inventor of the present invention and incor 
porated herein by reference, discloses an internal combus 
tion engine that provides increased ef?ciency by overcoming 
the above limitation. In particular, the ’903 patent discloses 
an engine Wherein the rotary combustion chamber is sepa 
rated from the reciprocating piston in the poWer cylinder. 
The separation enables the exhaust gas in the piston to fully 
decompress Without being limited by the siZe of the com 
bustion chamber. The rotor described in the ’903 patent, in 
particular, included a plurality of telescoping partitioning 
vanes extending radially from the core to provided the 
compression of the fuel/air mixture prior to ignition. Not all 
engines, hoWever, necessarily require mechanical compres 
sion of the fuel/air mixture in the combustion chamber. 

In standard rotary combustion engines, including the 
engine described the ’903 Patent, the combustion chamber 
in the rotor is typically de?ned by the Walls of the rotor, a 
?xed circumferential sideWall, a ?xed top, and a ?xed 
bottom. Thus, the exploding gases contained in the chamber 
exert a force against the Walls of the rotor, tending to push 
the rotor aWay from the circumferential sideWall. This 
explosion force may push the opposite side of the rotor into 
the circumferential sideWall on the opposite side of the rotor 
(or, in the case of the rotor disclosed in the ’903 Patent, the 
explosion force may push the rotor shaft into the bearing) 
causing friction and Wear. 

It is an object of the present invention to provide an 
internal combustion engine that takes advantage of a sepa 
ration betWeen the combustion chamber and the poWer 
cylinder to reduce friction and Wear as compared to standard 
rotors. 

SUMMARY OF THE INVENTION 

The present invention comprises an internal combustion 
engine, the engine comprising a cylindrical rotor rotatably 
mounted betWeen opposing faceplates and adapted to rotate 
about a rotor axis. The rotor comprises a plurality of 
compartments, each compartment de?ned circumferentially 
by a cylindrical sideWall of the rotor and by a central hub, 
and de?ned radially by radial vanes of the rotor. Each radial 
vane is connected to the sideWall at one end and to the 
central hub at an opposite end. The compartments are closed 
axially by the opposite faceplates. At least one of the 
faceplates comprises a gas exhaust port. A poWer cylinder, 
comprising a reciprocating piston therein and an exhaust 
valve, is in direct gas communication With the gas exhaust 
port. 

The poWer cylinder exhaust valve may further comprise a 
valve adapted to close When gas pressure inside the poWer 
cylinder exceeds atmospheric pressure and to open When the 
atmospheric pressure exceeds the gas pressure inside the 
poWer cylinder. The exhaust valve may further comprise a 
valve stem and the rotor may be connected to a rotor shaft 
comprising a cam adapted to actuate the valve stem to 
forceably open the poWer cylinder exhaust valve during an 
exhaust cycle of the poWer cylinder. 
The engine may have tWo cylinders and each faceplate 

may comprise a gas exhaust port such that each cylinder is 
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in gas communication With one of the exhaust ports. In 
particular, the exhaust port on one faceplate may be radially 
more distant from the rotor axis than the other exhaust port. 
Each compartment of the rotor may then further comprise a 
pair of symmetrical axial blocking plates extending betWeen 
the radial vanes parallel to and in contact With the faceplates, 
the blocking plates extending either radially outWard from 
the hub or radially inWard from the rotor circumferential 
sideWall. The radial extension of the blocking plates is 
sufficient to block the exhaust port on one of the opposing 
faceplates to prevent gas discharge from the compartment 
therethrough. 

The invention also comprises the above-described rotor 
individually, Without the other components of the engine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of an exemplary engine of 
the present invention. 

FIG. 2 is a detailed top vieW of the exemplary rotor shoWn 
in FIG. 1. 

FIG. 3 is a detailed top vieW of the exemplary upper 
faceplate shoWn in FIG. 1, shoWing the relationship of 
features of the hidden, underlying rotor in dashed lines. 

FIG. 4 is a cross-sectional vieW taken along line 4—4 in 
FIG. 1 shoWing an exemplary alignment of features on the 
loWer faceplate as vieWed from inside the exemplary rotor. 

FIG. 5 is a perspective vieW of an exemplary rotor. 

FIG. 6 is a cross-sectional vieW of an exemplary exhaust 
valve. 

FIG. 7 is a top vieW of an exemplary rotor having curved 
vanes. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention Will next be described With reference to the 
?gures, Which are schematic draWings in nature, and are 
provided for purposes of illustration rather than limitation. A 
number of simpli?cations and omissions are present in the 
draWings, for example, but not limited to: elements of 
construction such as intake and exhaust valves and ports, 
details of the conversion of reciprocating motion to rotary 
motion, ?yWheel mounting, mountings and supports for the 
combustion and poWer cylinders and associated elements, 
and the like. Such features, While being essential for the 
actual assembly and use of an internal combustion engine, 
are elements Well knoWn in the art and are such that the 
selection of any particular element is of no particular sig 
ni?cance to the practice of this invention. Similarly, ele 
ments such as fuel supply piping, fuel storage tanks, and fuel 
injector details have also been omitted for the same reason, 
since their representation in the ?gures Would unduly clutter 
them and Would unnecessarily complicate the description 
and understanding of the present invention. 

Referring noW to FIGS. 1—6, there is shoWn an engine 10 
(shoWn schematically in FIG. 1) comprising a rotor 12 
(shoWn in top vieW in FIG. 2 and in perspective in FIG. 5) 
adapted to rotate on rotor shaft 14 about axis X betWeen an 
upper faceplate 16 (shoWn in detail in FIG. 3) and a loWer 
faceplate 18 (shoWn in detail in FIG. 4). Internal combustion 
Within rotor 12 creates expanding gases that discharge from 
rotor 12 through exhaust port 19 in upper faceplate 16 or 
exhaust port 21 in loWer faceplate 18 and How into upper 
poWer cylinder 20 or loWer poWer cylinder 22, respectively, 
through a connecting pipe 17. It should be noted that the 
labels “upper” and “loWer” are used herein only to facilitate 
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4 
the discussion of FIG. 1 as illustrated, and by no means 
limits the invention to a vertical con?guration of the engine 
as shoWn in FIG. 1 or to any particular con?guration of the 
rotor and faceplates. The alternating discharge of expanding 
gas into poWer cylinders 20 and 22 moves pistons 24 and 25, 
respectively, Which rotates crankshaft 26. Crankshaft 26 and 
rotor shaft 14 are connected by a belt and sheave transmis 
sion 28 in a ratio of 1:2 such that for every 2 rotations of 
crankshaft 26, belt 29 rotates rotor shaft 14 once. Thus, 
sheave 30 on the end of crankshaft 26 has one half the 
circumference of sheave 32 on the end of rotor shaft 14. 
Accordingly, each set of tWo cams 64 is circumferentially 
spaced 180 degrees apart, and the set serving upper poWer 
cylinder 20 is oriented 90 degrees off circumferentially from 
the set of cams 64 serving loWer poWer cylinder 22, as 
shoWn in FIG. 1. 

Referring noW to FIG. 2, rotor 12 as shoWn herein has 
four compartments 40. Each compartment 40 Within rotor 12 
is de?ned circumferentially by the inner surface 41 of 
cylindrical sideWall 42 and the inner surface 43 of hub 44 
and de?ned radially by the inner surfaces 45 of radial vanes 
46. Compartments 40 are open to faceplates 16 and 18 
except for a pair of symmetrical upper and loWer axial 
blocking plates 47U and 47L or 48U and 48L, as shoWn in 
perspective in FIG. 5. Each blocking plate comprises a 
relatively thin sheet of metal that extends parallel to and in 
contact With faceplate 16 or 18. Axial blocking plates 47U 
and 47L extend betWeen radial vanes 46 radially inWard 
from sideWall 42 Whereas blocking plates 48U and 48L 
extend radially outWard from hub 44. The compartments 
alternate such that each compartment having a pair of upper 
and loWer blocking plates 47U and 47L is adjacent to a 
compartment having a pair of upper and loWer blocking 
plates 48U and 48L, and so on. In the four compartment 
rotor 12 as shoWn in FIG. 2, this results in compartments 401 
and 40111, both of Which have blocking plates 47U and 47L, 
being 180 degrees opposite one another, and compartments 
4011 and 401V, both of Which have blocking plates 48U and 
48L, also being 180 degrees opposite one another. 
The radial extension of the blocking plates from hub 44 or 

sideWall 42 is suf?cient such that the blocking plates block 
the exhaust port on one of the opposing faceplates to prevent 
gas discharge from the compartment through that exhaust 
port. For example, blocking plates 47U extend radially 
inWard a suf?cient distance to block exhaust port 19 on 
upper faceplate 16. FIG. 3 shoWs upper faceplate 16 With 
exhaust port 19 aligned With blocking plate 47U such that it 
is blocked. Similarly, blocking plates 48L extend radially 
outWard a suf?cient distance to block exhaust port 21 on 
loWer faceplate 18. FIG. 4 shoWs loWer faceplate 18 With the 
exhaust port 21 in an unblocked position With rotor 12 
rotated 90 degrees from a position in Which the exhaust port 
is blocked. Although only upper blocking plate 47U is 
required to block exhaust port 19 on upper faceplate 16 and 
loWer blocking plate 48L is required to block exhaust port 21 
on loWer faceplate 18, the matching loWer blocking plate 
47L and upper blocking plate 48U are present to provide 
balanced symmetry to rotor 12. 

This balanced symmetry, in addition to providing rota 
tional balance, is also bene?cial because it equaliZes the 
forces acting on the rotor When the fuel/air mixture in 
compartment 40 of rotor 12 ignites. As the compartment 
pressuriZes, no resultant axial force is exerted on the rotor 
because the exposed surface area of the blocking plates is the 
same on both the upper and loWer sides. Thus, there is no 
reaction force pushing the rotor in either axial direction to 
create elevated Wear or friction betWeen rotor 12 and face 
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plates 16 or 18. Similarly, because sidewall 42 and hub 44 
that create the outer and inner circumferential boundaries of 
compartment 40, respectively, are both integral parts of rotor 
12, there is no reaction force that pushes rotor 12 in any 
particular radial direction. Because there is no radial force 
exerted on rotor 12, the present invention eliminates the 
friction and Wear in a standard rotary engine Where the rotor 
pushes against the ?xed cylindrical Walls of the combustion 
chamber. 

Cylinders 20 and 22, as shoWn in FIG. 1, are mounted so 
that they receive the exhaust gas from the compartments of 
rotor 12. Thus, compartments 40II and 40IV release exhaust 
to cylinder 20 and compartments 401 and 40III release 
exhaust to cylinder 22. The combustion process Within each 
compartment requires fuel, air, and an ignition spark, and 
may further include cooling Water that is added after igni 
tion. Thus, in addition to the exhaust ports, one or both of 
faceplates 16 and 18 also comprise a fuel or air/fuel mixture 
intake port 50, a spark plug port 52, and optionally, a cooling 
Water port 54. Therefore, referring to FIG. 3 for example, the 
rotation of rotor 12 in the direction of arroWAmeans that as 
each compartment (40II or 401V) approaches exhaust port 
19, the fuel or air/fuel mixture is added through intake port 
50, it is ignited by a spark from the spark plug (not shoWn) 
through port 52, and cooling Water is optionally injected into 
the hot gases through port 54, instantly ?ashing to steam. 
The cooling Water may also contain a small amount of 
antifreeZe, preferably a non-toxic antifreeZe, such as but not 
limited to, glycerine or ethanol. It may be desirable to orient 
the injection of the fuel or air/fuel mixture through port 50 
and the Water through port 54, or both, in the same direction 
as the rotation of rotor 12 so that the injected substance 
already has some velocity in the same direction as the 
rotation of the rotor When the injected substance enters the 
compartment. When the mixture of combustion gas and 
steam reaches exhaust port 19, it exits the compartment into 
cylinder 20, Where it pushes piston 24 in the direction of 
arroW B. As rotor 12 continues its rotation past exhaust port 
19, it fully depressuriZes at vent 56, and then approaches 
ports 50, 52, and 54 again for another cycle. 
Where the blocking plates are oriented With one set 

against hub 44, such as blocking plates 48L and 48U as 
shoWn in FIG. 5, and one set against the sideWall 42, such 
as blocking plates 47L and 47U in FIG. 5, ports 50, 52, and 
54 are located radially such that they are not blocked by 
either set of blocking plates. Thus, a single set of ports may 
feed all of the compartments 40I—40IV shoWn in FIG. 2. 
Although it is desirable for the sets of blocking plates to be 
located against the hub and sideWall, respectively, as shoWn 
in FIGS. 2—5, other blocking plate locations may be chosen. 
Thus, the location of ports 50, 52, and 54 are radially located 
Wherever they are not blocked by the blocking plates. In an 
alternative embodiment, there may be one set of ports on the 
upper faceplate 16 and another set of ports on the loWer 
faceplate 18, in Which case each set may be located so that 
they can only inject into one of the pairs of compartments 
adapted to exhaust into a single cylinder. 

In the con?guration shoWn in FIG. 3, during the time that 
compartment 40IV is charged With fuel/air, ignited, and 
optionally, is injected With cooling Water, compartment 401 
discharges through exhaust port 21, and compartment 40II 
vents through vent 56. Thus, While piston 24 in cylinder 20 
is moving in the direction of arroW B, piston 25 in cylinder 
22 is moving in the direction of arroW C. The gas in cylinder 
22 is expelled through valve 60. 

Valve 60, shoWn in detail in FIG. 6, is adapted to open 
When valve stem 62 is depressed in the direction of arroW B 
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6 
and is further adapted to automatically close Whenever the 
pressure in the cylinder exceeds atmospheric pressure. If the 
atmospheric pressure is greater than the pressure in the 
cylinder, hoWever, the atmospheric pressure Will cause the 
valve to open to relieve the vacuum in the cylinder. This 
feature is important because the volume of the cylinder can 
be optimiZed to take advantage of as much poWer of the 
expanding gases as is reasonably possible. In a standard 
engine, the cylinder volume is typically designed such that 
the expanding combustion gas in the cylinder is alWays 
expelled under pressure, even for the loWest throttle setting 
(the minimum amount of fuel provided by the fuel 
regulator). This means that under routine operation, the 
combustion gas is expelled from the cylinder While there is 
still energy (pressure) left in the gas that could have been 
extracted. The release of still-pressurized gas results in a loss 
of ef?ciency. Some loss in efficiency is inevitable. 

In the present invention, hoWever, the siZe of the cylinder 
can be optimiZed so that at full throttle the gases are 
discharged at a loWer pressure than for similar engines. This 
may mean that at loWest throttle settings, the gas pressure 
may be insuf?cient to move the piston to its fully extended 
position. Because the crankshaft is typically attached to a 
?yWheel or some other mechanism that provides inertial 
momentum, the piston still fully extends in the cylinder, but 
the ?yWheel, rather than the combustion gas, provides the 
poWer to move the piston, causing the pressure in the 
cylinder to drop beloW atmospheric pressure. Without the 
ability of the valve to open When the cylinder pressure drops 
beloW atmospheric pressure, the vacuum in the cylinder 
Would act against the inertia of the ?yWheel and quickly sap 
momentum from the engine. With the vacuum-relieving 
valve design of the present invention, the pressure in the 
cylinder is equalized With atmospheric pressure instead of 
developing vacuum, so the ?yWheel is able to keep the 
engine running for a longer period of time before the engine 
stops or before the fuel intake has to be increased so that the 
combustion gas can again complete the piston stroke under 
pressure. This essentially alloWs the engine to “coast” for 
extended periods of time. The duration of such “coasting” 
operation, of course, cannot extend inde?nitely, but can 
conserve fuel for limited amounts of time. The vacuum 
relieving valve and the greater extraction of energy from the 
combustion gas that the valve alloWs under full and inter 
mediate throttle settings that fully stroke the piston, help 
maximiZe the overall ef?ciency of the engine. 
When the piston is full of expanding gas, the gas pressure 

automatically closes valve 60. 
During the exhaust cycle of the cylinder, hoWever, one of 

the cams 64 on rotor shaft 14 depresses valve stem 62 to 
forcibly open valve 60 so that the exhaust gas can escape. 
FIG. 6 shoWs a close-up of valve 60 and a corresponding 
valve plug 65 and valve seat 66 in Wall 68 of a cylinder, such 
as cylinder 20 or 22. A plurality of exhaust valves 60 may 
empty into a common exhaust pipe 80, in Which case valve 
stem 62 may protrude through Wall 82 of the exhaust pipe so 
that it can be depressed by cams 64. Valve stem 62 may have 
a stop 69 that prevents over-depression of the valve stem. In 
general, the design of cylinder valves is knoWn in the art. 
Typically, hoWever, the cylinder is biased closed by a spring, 
With a cam used for opening the valve during the discharge 
cycle similar to in the present invention. The critical differ 
ence in an embodiment of the present invention, hoWever, is 
that valve 60 has no spring bias, so the pressure in the 
cylinder is the only force that closes the valve. 

It should be understood that although shoWn With four 
compartments and tWo cylinders in FIGS. 1—5, rotor 12 may 
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have fewer or more compartments and/or cylinders, With the 
transmission ratio betWeen crankshaft 26 and rotor 14 
adjusted accordingly. For example, a rotor having only tWo 
compartments may comprise a compartment having block 
ing plates 47U and 47L located 180 degrees across from a 
compartment having blocking plates 48U and 48L, so that 
the tWo-compartment rotor can still serve tWo cylinders. In 
such case, the gear ratio betWeen crankshaft 26 and rotor 
shaft 14 need only be 1:1 and therefore a single shaft can 
serve as both the crankshaft and the rotor shaft. 

Although shoWn With a belt and sheave transmission in 
FIG. 1, engine 10 may have any transmission means knoWn 
in the art, including but not limited to, a gear transmission, 
a viscously-coupled transmission, or a chain drive. 

The fuel used may be any combustible gas or liquid 
knoWn in the art that does not require compression as part of 
the engine stroke. The air/fuel mixture may be at atmo 
spheric pressure, or may be supercharged by compressing 
the mixture so that a greater amount of fuel can be burnt in 
each chamber, providing more poWer. Air vent 56 may be 
located on only one or on both faceplates 16 and 18. Air vent 
56 may be a Wedge-shaped vent having the same dimensions 
as compartments 40, may be a smaller Wedge shape, or may 
have another geometric shape. Where air vents 56 are 
located on both faceplates, a fan may be mounted With 
air?oW directed into the air vent such that the fan helps to 
evacuate each compartment by bloWing air in one air vent, 
through the compartment, and out the other air vent. 
Although shoWn With a common air/fuel intake, such as may 
be fed by a carburetor as is commonly knoWn in the art, each 
faceplate may comprise separate air and fuel intakes. The 
fuel intake may comprise fuel injection, such as for a liquid 
fuel, or may run directly on gas pressure, such as for an 
engine poWered by a gaseous fuel. The air intake may 
comprise atmospheric air or pressuriZed air, pressuriZed air 
again providing more poWer. Where atmospheric air is used, 
air vent 56 may also serve as the air intake. Although shoWn 
in FIGS. 3 and 4 With a set of fuel or air/fuel intake port 50, 
ignition source port 52, vent 56, and optional cooling Water 
port 54 on upper faceplate 16 only, all of the above ports 
may instead be located on loWer faceplate 18. In an alter 
native embodiment, each faceplate may comprise a set of 
ports. 

Rotor 12 is depicted schematically in FIGS. 2—4 With hub 
44 having a discretely cylindrical shape Whereas in FIG. 5 
the hub is shoWn as being merely an intersection of radial 
vanes 45. It should be understood that the various features 
of the rotor, such as for example, the thicknesses of the 
sideWall and radial vanes, the shape and siZe of the hub, and 
the surface con?guration Where rotor 12 interfaces With 
upper and loWer faceplates 16 and 18, may be varied as 
desired. The design of rotor 12 may be optimiZed to, for 
example, maximiZe strength, minimiZe Weight, minimiZe 
friction and Wear against faceplates 16 and 18, or otherWise 
maximiZe or minimiZe certain characteristics Without 
departing from the scope of this invention. 

Referring noW to FIG. 7, it may be desirable for rotor 112 
to have curved radial vanes 146. The vanes may curve or 
bend in either direction from hub 144 to circumferential Wall 
142 relative to the direction of rotation along arroW A, such 
that the connection of the vane to the hub either leads (as is 
shoWn in FIG. 7) or lags the connection of the vane to the 
circumferential Wall. Such curvature may be bene?cial to 
avoid liquid cooling Water or injected fuel/air mixture from 
hitting the vanes of the rotor before such liquid completely 
evaporates. It should be noted that any of a number of vane 
geometries, including vanes that have a curved con?guration 

15 

25 

35 

45 

55 

65 

8 
from faceplate-to-faceplate, may be constructed as desired 
to optimiZe performance for speci?c applications. In 
particular, Where the blocking plates are con?gured such that 
ports 50, 52, and 54 are not centrally located, but rather 
located closer to hub 144 or sideWall 142, curvature of vanes 
146 may be bene?cial. The con?guration shoWn in FIG. 7 
thus may be more bene?cial Where the ports 50, 52, and 54 
are located closer to the hub. Given a rotational direction 
along arroWAWith intake ports closer to the sideWall, it may 
be more desirable for vanes 146 to curve in the opposite 
direction (With the sideWall connection leading the hub 
connection). In general, the curvature may be designed so 
that the connection of vane 146 to the Wall (sideWall 142 or 
hub 144) closest to ports 50, 52, and 54 rotationally leads the 
connection of the vane to the Wall furthest from the ports. 
Similarly, therefore, With ports 50, 52, and 54 located 
centrally betWeen sideWall 142 and hub 144, it may be 
desirable for the curvature of the vanes to be such that the 
middle of vane 45 betWeen the sideWall and the hub rota 
tionally leads both connections of the vane to the respective 
Walls. 
As is knoWn in the art generally, upper faceplate 16 and 

loWer faceplate 18 are connected together by a plurality of 
connecting rods 70 (shoWn in FIG. 1) Which may have 
threaded ends (not shoWn) that extend through holes 71 in 
the faceplates (shoWn in FIGS. 3 and 4) and are fastened, for 
example, With nuts (not shoWn). Furthermore, each contact 
surface of rotor 12 that contacts upper faceplate 16 or loWer 
faceplate 18 comprises a seal 72 (shoWn in FIG. 1) capable 
of maintaining gas pressure Within each compartment 47 
Without alloWing any gas to escape betWeen sideWall 42 and 
the upper or loWer faceplates or betWeen vanes 46 and the 
upper or loWer faceplates. Such a seal typically comprises a 
polished metal surface. Brass, for example, is Well knoWn in 
automotive applications for its Wear resistance, but any 
suitable sealing material may be used. The mating surfaces 
of upper faceplate 16 and loWer faceplate 18 With Which 
seals 72 interface are typically similarly polished. The 
contact surfaces of seal 72 and faceplates 16 and 18 must be 
?at Within narroW tolerances suf?cient to maintain the 
desired seal. Typical such tolerances are Well knoWn in the 
automotive art. Seal 72, as Well as the contact surfaces of 
faceplates 16 and 18, are typically discrete elements that are 
specially adapted for sealing, and that are attached to What 
ever material comprises rotor 12 or the faceplates, poten 
tially making these sealing surface components indepen 
dently replaceable instead of having to replace the entire 
rotor or faceplate if the sealing surface Wears. In an alter 
native embodiment, the entire rotor or the entire faceplate 
may each be made of a homogenous material throughout, 
With the sealing surface being merely a highly polished 
surface to the desired tolerances. The contact surface then is 
also lubricated With standard lubricants, such as motor oil, to 
reduce frictional Wear, as is WellknoWn knoWn in the art. 
Such lubricants may be introduced in a mixture With the fuel 
or via a separate oil addition port (not shoWn). 

Those skilled in the art having the bene?t of the present 
teachings as set forth herein above may effect numerous 
modi?cations thereto. These modi?cations may be con 
strued as falling Within the scope of the present invention as 
set forth in the appended claims. 
What is claimed: 
1. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, the rotor adapted to rotate about a 
rotor axis on a shaft, the rotor comprising a plurality of 
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?xed-volume fuel ignition compartments, each fuel 
ignition compartment de?ned circumferentially by a 
cylindrical sideWall of the rotor and by a central hub 
and de?ned radially by radial vanes of the rotor each 
connected to the sideWall at one end and to the central 
hub at an opposite end, each fuel ignition compartment 
enclosed axially by the opposing faceplates; and 

b) a poWer cylinder in direct gas communication With the 
gas exhaust port, the poWer cylinder comprising a 
reciprocating piston therein and an exhaust valve. 

2. The engine of claim 1 Wherein at least one of the 
faceplates further comprises at least one fuel/air intake, at 
least one vent, and at least one ignition source. 

3. The engine of claim 2 Wherein the fuel/air intake is 
attached to a source of compressed fuel/air. 

4. The engine of claim 2 Wherein at least one of the 
faceplates further comprises at least one cooling Water 
intake. 

5. The engine of claim 1 Wherein the rotor is connected to 
a rotor shaft that rotates about the rotor axis and in Which the 
poWer cylinder is connected to a crankshaft, the crankshaft 
and the rotor shaft connected by a transmission that provides 
a 2:1 ratio of crankshaft rotation to rotor shaft rotation. 

6. The engine of claim 1 comprising a plurality of poWer 
cylinders. 

7. The engine of claim 6 Wherein each fuel ignition 
compartment is adapted to discharge gas into less than all of 
the plurality of cylinders. 

8. The engine of claim 1 Wherein the rotor vanes are 
curved. 

9. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, the rotor adapted to rotate about a 
rotor axis, the rotor comprising a plurality of ?xed 
volume fuel ignition compartments, each fuel ignition 
compartment de?ned circumferentially by a cylindrical 
sideWall of the rotor and by a central hub and de?ned 
radially by radial vanes of the rotor each connected to 
the sideWall at one end and to the central hub at an 
opposite end, each fuel ignition compartment enclosed 
axially by the opposing faceplates; and 

b) a poWer cylinder in direct gas communication With the 
gas exhaust port, the poWer cylinder comprising a 
reciprocating piston therein and an exhaust valve 
adapted to automatically close When gas pressure inside 
the poWer cylinder exceeds atmospheric pressure and to 
automatically open When the atmospheric pressure 
exceeds the gas pressure inside the poWer cylinder. 

10. The engine of claim 9 Wherein the exhaust valve 
further comprises a valve stem and in Which the rotor is 
connected to a rotor shaft adapted to rotate about the rotor 
axis, the rotor shaft further comprising at least one cam 
adapted to actuate the valve stem to forceably open the 
poWer cylinder exhaust valve during an exhaust cycle of the 
poWer cylinder. 

11. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, the rotor adapted to rotate about a 
rotor axis, the rotor comprising a plurality of ?xed 
volume fuel ignition compartments, each fuel ignition 
compartment de?ned circumferentially by a cylindrical 
sideWall of the rotor and by a central hub and de?ned 
radially by radial vanes of the rotor each connected to 
the sideWall at one end and to the central hub at an 
opposite end, each fuel ignition compartment enclosed 
axially by the opposing faceplates; and 
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b) a plurality of poWer cylinders in direct gas communi 

cation With the gas exhaust port, each poWer cylinder 
comprising a reciprocating piston therein and an 
exhaust valve, Wherein each fuel ignition compartment 
in the rotor is adapted to discharge gas into a ?rst 
cylinder that is rotationally adj acent to a fuel ignition 
compartment adapted to discharge gas into a second 
cylinder. 

12. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, the rotor adapted to rotate about a 
rotor axis, the rotor comprising a plurality of ?xed 
volume fuel ignition compartments, each fuel ignition 
compartment de?ned circumferentially by a cylindrical 
sideWall of the rotor and by a central hub and de?ned 
radially by radial vanes of the rotor each connected to 
the sideWall at one end and to the central hub at an 
opposite end, each fuel ignition compartment enclosed 
axially by the opposing faceplates; and 

b) tWo poWer cylinders in direct gas communication With 
the gas exhaust port, each poWer cylinder comprising a 
reciprocating piston therein and an exhaust valve, 
Wherein each fuel ignition compartment is adapted to 
discharge into only one of the tWo cylinders. 

13. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, the rotor adapted to rotate about a 
rotor axis, the rotor comprising a plurality of ?xed 
volume fuel ignition compartments, each fuel ignition 
compartment de?ned circumferentially by a cylindrical 
sideWall of the rotor and by a central hub and de?ned 
radially by radial vanes of the rotor each connected to 
the sideWall at one end and to the central hub at an 
opposite end, each fuel ignition compartment enclosed 
axially by the opposing faceplates; and 

b) tWo poWer cylinders in direct gas communication With 
the gas exhaust port, each poWer cylinder comprising a 
reciprocating piston therein and an exhaust valve, one 
cylinder located on each axial side of the rotor, Wherein 
each faceplate comprises a gas exhaust port and each 
cylinder is in gas communication With a respective one 
of the exhaust ports. 

14. The engine of claim 13 Wherein the exhaust port on 
one faceplate is radially more distant from the rotor axis than 
the other exhaust port. 

15. The engine of claim 14 Wherein each fuel ignition 
compartment further comprises a pair of symmetrical axial 
blocking plates extending betWeen the radial vanes and 
parallel to and in contact With the faceplates, the blocking 
plates suf?ciently extending radially outWard from the hub 
or radially inWard from the rotor circumferential sideWall to 
block the exhaust port on one of the opposing faceplates to 
prevent gas discharge from the fuel ignition compartment 
through the exhaust port. 

16. The engine of claim 15 Wherein the rotor comprises 
four fuel ignition compartments, tWo identical fuel ignition 
compartments each having a pair of axial blocking plates 
extending radially inWard and tWo identical fuel ignition 
compartments each having a pair of axial blocking plates 
extending radially outWard, each fuel ignition compartment 
positioned on the rotor 180-degrees opposite the identical 
fuel ignition compartment. 

17. The engine of claim 16 Wherein the rotor is connected 
to a rotor shaft that rotates about the rotor axis and in Which 
each poWer cylinder is connected a crankshaft, the crank 
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shaft and the rotor shaft connected by a transmission that 
provides a 2:1 ratio of crankshaft rotation to rotor shaft 
rotation. 

18. The engine of claim 17 Wherein the transmission 
comprises a belt and sheave transmission. 

19. An internal combustion engine comprising 
a) a cylindrical rotor rotatably mounted betWeen opposing 

faceplates, at least one of the faceplates comprising a 
gas exhaust port, at least one vent, at least one ignition 
source, and at least one fuel/air intake, the fuel/air 
intake connected to a fuel regulator adapted to provide 
a ?rst, relatively large quantity of fuel at a maximum 
throttle and a second, relatively small quantity of fuel 
at a minimum throttle, the rotor adapted to rotate about 
a rotor axis and comprising a plurality of ?xed-volume 
fuel ignition compartments, each fuel ignition compart 
ment de?ned circumferentially by a cylindrical side 
Wall of the rotor and by a central hub and de?ned 
radially by radial vanes of the rotor each connected to 
the sideWall at one end and to the central hub at an 
opposite end, each fuel ignition compartment enclosed 
axially by the opposing faceplates; and 

b) a plurality of poWer cylinders in direct gas communi 
cation With the gas exhaust port, each poWer cylinder 
comprising a reciprocating piston therein and an 
exhaust valve, the poWer cylinder having a maximum 
volume With the reciprocating piston in a fully 
extended position that is greater than a volume of 
combustion gas at atmospheric pressure generated by 
ignition of the second quantity of fuel mixed With a 
corresponding ratio of air. 

20. An internal combustion engine rotor adapted to rotate 
about a rotor axis on a shaft, the rotor having opposite axial 
sides in contact With opposite faceplates and comprising a 
plurality of ?xed-volume volume fuel ignition 
compartments, each fuel ignition compartment de?ned cir 
cumferentially by a cylindrical sideWall and a central hub 
and de?ned radially by radial vanes each connected to the 
sideWall at one end and connected to the central hub at the 
opposite end, the opposite axial sides of each fuel ignition 
compartment being substantially open. 

21. An internal combustion engine rotor adapted to rotate 
about a rotor axis and having opposite axial sides in contact 
With opposite faceplates, the rotor comprising a plurality of 
?xed-volume fuel ignition compartments, each fuel ignition 
compartment de?ned circumferentially by a cylindrical side 
Wall and a central hub and de?ned radially by radial vanes 
each connected to the sideWall at one end and connected to 
the central hub at the opposite end, the opposite axial sides 
of each fuel ignition compartment being substantially open, 
each fuel ignition compartment further comprising a pair of 
symmetrical axial blocking plates partially closing each 
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open axial side, the respective blocking plates extending 
betWeen the radial vanes and suf?ciently extending radially 
outWard from the hub or radially inWard from the rotor 
circumferential sideWall to block gas ?oW out of the fuel 
ignition compartment into a gas exhaust port on one of the 
faceplates. 

22. An internal combustion engine for driving a poWer 
shaft, the engine comprising 

a) a rotor shaft adapted to rotate about a rotor axis, the 
rotor shaft having at least tWo cams thereon; 

b) a cylindrical rotor connected to a rotor shaft and 
comprising four fuel ignition compartments, each fuel 
ignition compartment de?ned circumferentially by a 
cylindrical sideWall of the rotor and by a central hub 
and de?ned radially by radial vanes of the rotor each 
connected to the sideWall at one end and to the central 
hub at an opposite end the cylindrical rotor, tWo of the 
fuel ignition compartments positioned 180-degrees 
apart comprising a pair of symmetrical axial blocking 
plates extending betWeen the radial vanes and radially 
extending outWard from the hub and tWo of the fuel 
ignition compartments positioned 180-degrees apart 
comprising a pair of symmetrical axial blocking plates 
extending betWeen the radial vanes and radially extend 
ing radially inWard from the rotor circumferential side 
Wall; 

c) tWo opposing faceplates betWeen Which the rotor is 
mounted and that enclose the rotor fuel ignition com 
partments axially, each faceplate comprising a gas 
exhaust port, the exhaust port on one faceplate being 
radially more distant from the rotor axis than the other 
exhaust port, the exhaust ports being positioned such 
that the the blocking plates in tWo of the fuel ignition 
compartments block each port from receiving gas dis 
charge from those fuel ignition compartments; 

d) tWo poWer cylinders, each in direct gas communication 
With one of the gas exhaust ports, each poWer cylinder 
comprising a reciprocating piston therein and an 
exhaust valve adapted to automatically close When gas 
pressure inside the poWer cylinder exceeds atmospheric 
pressure and to automatically open When the atmo 
spheric pressure exceeds the gas pressure inside the 
poWer cylinder, each exhaust valve further comprising 
a valve stem adapted to be actuated by one of the rotor 
shaft cams to forceably open the exhaust valve during 
an exhaust cycle of the poWer cylinder; and 
a crankshaft coupled to the rotor shaft by a transmission 

and connected to poWer cylinders such that move 
ment of the poWer cylinder reciprocating pistons 
turns the crankshaft. 


